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branches will be quickl^aj^ando^^                                                       or,
what comes to tKe~^ame thing, because of the more abundant ionization and "consequent higher"'conductivity of the path of heaviest "discharge.
This leaves to be explained the genesis of the initial discharge, the least understood, perhaps, of all the many thunderstorm phenomena. Judging from the voltages required to produce laboratory sparks, roughly 30,000 volts per centimeter, it is not obvious how such tremendous potential differences can be established between clouds, or between a cloud and the earth, as would seem to be necessary to produce a discharge kilometers in length, as frequently occurs. Indeed, a fatal objection to the assumption of such high voltage is the effect it would have on the velocity of fall, and consequent size of the electrified-raindrops. According to Simpson,1 thunderstorm rain often carries as much as 6 electrostatic units of electricity per cubic centimeter, and occasionally even morie. Qsnce 30,000 volts per centimeter would produce an electric force on such rain roughly six-tenths that due to gravity and, therefore, either retard its fall, if directed upward, or, if directed downward, give it a velocity that would quickly break it into smaller drops. But thunderstorm rain does not consist, _essentially.r^-o£--smaller.....drops. On the
contrary, as casual observation leads one to believe and as measurements have shown,2 raindrops average larger (LtoJ) mm.,in diameter) during a thujidej^torm..th^                      time. Their velocity of fall, therefoYe,
cannot be excessive, nor indeed does it ever appear to be greatly different from that of ordinary rain. HejQLCja^eJtecj^order above assumed, do not exist between clouds and the earth. Indeed, F. W. Peek,3 from the voltages induced on electric wires during a thunderstorm, finds that the average lightning gradient along the path of discharge is of the order of 3000 volts per centimeter., a value that obviates the difficulty just mentioned. At places, however, the gradient may be much steeper.
Obviously the potential of individual drops may grow in either of two ways: (a) by the union of similarly charged smaller drops into larger ones. In this case, since capacitance is directly proportioned to the radius, and the charge, after coalescence, to the volume (if droplets had equal size and charges), the potentials of the resultant drops, that is, their charges divided by their capacities, must be proportional to the squares of their radii, and, therefore, rapidly increase with coalescence and growth of size; (6) by evaporation of however charged drops. Here the charges remain constant and, therefore, the potential of each individual drop, being inversely proportional to its radius, obviously must become larger as the drop itself evaporates and gets smaller. In each
1 Loc. cit., pp. 149-150.
2 BENTLEY, Monthly Weather Review, 32; 453, 1904.
3 /. Franklin Inst., 197; 40, 1924.

